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Summary of Facts and Subm ssi ons

1949.D

Eur opean patent application No. 87 100 826.4 in the
name of KANEGAFUCH KAGAKU KOGYO KABUSHI KI KAl SHA
whi ch had been filed on 22 January 1987, claim ng
priority froma JP application filed on 23 January
1986, resulted in the grant of European patent

No. 230 984 on 15 April 1992, on the basis of the

following sole claim

"A polyimde filmproduced by formng a filmfroma
raw material conposed solely or mainly of aromatic
tetracarboxylic acid dianhydrides and aromatic

di am nes containing at |east one finely divided

i norgani ¢ powder selected fromSiQ, TiOQ, CaHPO, and
Ca,P,O having a particle dianmeter of not |arger than
100pum that fornms minute projections on the film
surface and subsequently subjecting the filmto corona

di scharge treatnment at 20 to 500 Wi n/ nf."

Notice of Qpposition requesting revocation of the
patent in its entirety on the grounds of

Article 100(a) EPC was filed by E.1. DU PONT DE
NEMOURS AND COVPANY on 24 Decenber 1992.

In the course of the first instance opposition
proceedi ngs the Opponent contended in particul ar that
the subject-matter of the patent in suit was not novel
because polyimde filnms conformng wth al

requi renents of the clained subject-matter had been
the subject of prior public use. Alternatively, the
subject-matter of the patent in suit was al so not
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novel over the disclosure in document

D7: JP-A-85 127 523 (considered in the formof an
English translation), only filed in the m ddle of
t he oral proceedings.

Mor eover, in the opinion of the Qpponent the clained

subj ect-matter was al so not based on an inventive step

over a nunber of citations, including

D4: US-A-4 297 187, and

D8: "Kapton HN Investigations”" by MK WIlIlianms et
al. for Mound (operated by EGXG Munds Applied
Technol ogi es for the U S. Departnent of Energy)
i ssued 28 Septenber 1990.

By its decision of 14 July 1994, issued in witing on
1 Septenber 1994, the Opposition Division rejected the

opposi tion.

It was held in that decision that the evidence brought
forward by the Opponent in support of an alleged prior
public use of the polyimde filns clainmd by the
patent in suit was insufficient. In consequence, and
since furthernore none of the docunents cited in the
written opposition proceedings disclosed all features
of the clained filnms, the novelty of the clained

subj ect-matter was recogni zed. Docunent D7 was not
admtted into the proceedi ngs and di sm ssed as

irrel evant.

It was al so acknowl edged i n the appeal ed deci sion that

the subject-nmatter of the patent in suit involved an
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i nventive step, because it provided a non-obvi ous
solution to the existing problem of producing

polyi mde filnms which did not block and exhibited an
i nproved bond strength. In particular, the prior art
di d not suggest that by the incorporation of cal cium
di phosphate particles in conbination with a corona
di scharge treatnment of the filns a synergistic

i nprovenent of the adhesi on woul d be achi eved.

On 25 Cctober 1994 the Opponent (Appellant) | odged an
appeal against the decision of the Qpposition Division
and paid the appeal fee on the sanme day. The Statenent
of Grounds of Appeal submtted on 5 January 1995 nade
again reference to D7 and relied on three additional
docunents D9 to Dil:

D9: Encycl opedi a of Pol ynmer Science and Technol ogy,
Vol . 11 (1969), pages 247 and 267,

D10: Suppl enmental Declaration of M Mrton Katz, dated
13 June 1994, and

D11: Declaration of M Steve WI ki nson, dated
30 Decenber 1994.

Wth letter dated 24 July 1995 the Respondent
(Proprietor of the patent) submtted counter-
argunents, also in connection wth D7, against the

contentions made in the Statenent of G ounds of

Appeal .

In a comuni cation sent in preparation of oral

proceedi ngs whi ch had been schedul ed for 3 June 1997
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t he Rapporteur specified (i) that the objection of

prior public use would have to be proved up to the
hilt as set out in T 472/92 and (ii) that D7 was to be

regarded as sufficiently relevant to be admtted into

t he proceedi ngs.

In his witten and oral subm ssions the Appell ant

essentially argued as foll ows:

(i)

He maintained his original allegation of prior
public use and contended that the evidence
(Evidences I, Il, Ill and 1V) submtted with his
letter dated 10 June 1994 denonstrated that
aromatic polyimde filnms having al
characteristics as required in the patent in
suit had been delivered, w thout any obligation
of confidentiality, to Rexham UK before the
priority date of the opposed patent.

The Appel lant stressed in particular that
Evidences II, 11l and IV proved the delivery in
March 1985 of at least two rolls of a Kapton
100HAN filmto Rexham UK, and that Evidence |
denonstrated that Kapton 100HAN and 200HAN fil ns
had been produced by ED treatnent (ED =

el ectrical discharge) of corresponding HN fil ns.
Wil e the power of the ED treatnment was not
indicated in Evidence I, the Appellant stated
during the oral proceedings that this power had
been estimated to be 480 Wiin/nf. The Appel | ant
admtted that the Kapton HAN filns referred to
in Evidence | were not those designated in
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Evidences 11, 1l and 1V, but contended that al
Kapton HAN fil ns, including those delivered to
Rexham UK, had been produced by Du Pont to the
same specifications.

Si nce according to docunent D9 Kapton polyim de
film Type H, consisted of poly(N,N -(p,p'-
oxydi phenyl ene) pyronel litim de), and since
according to docunent D8 Kapton HN fil ns
comercialized by Du Pont early in the 1980s
were Kapton Hfilns including as slip additive
CaHPO, particles in a size range of bel ow

100 um the Appellant concluded that the Kapton
HAN filns delivered to Rexham net al

requi renents of the single claimof the patent

in suit.
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Wth respect to the issue of inventive step, the
Appel lant mainly relied on a conbination of
docunents D7 and D4. Docunent D7, he argued,

di scl osed aromatic polyimde filnms, whose
runnability characteristics had been inproved by
the incorporation of small particles of a filler
material, including SiQand TiQ These filns
were furthernore subjected to a corona di scharge
treatnment in order to enhance their adhesive
properties. The Appellant contended that to one
skilled in the art and confronted with the
object to optimze the runnability and adhesive
properties of such polyimde filnms, it would
have been obvious to carry out the corona

di scharge treatnent at a power of 500 to 3000
Joul e/ nf as disclosed in D4. By doing so one
woul d arrive at polyimde filnms neeting al
requirenments of the sole claimof the patent in

suit.

Al ternatively, the Appellant argued, there was
even no need to resort to the disclosure of D4
for construing an obvi ousness obj ection agai nst
the subject-matter of the patent in suit on the
basis of D7; for the person skilled in the art
it would even not involve an inventive effort to
find out by routine experinentation the range of
el ectrical power of the corona discharge
treatment by which the desired inprovenent of

t he adhesive properties of the polyimde film
surface coul d be achieved.

Furthernore, the Appellant stated that fromthe
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results in Table 1 of the patent in suit a
synergi stic effect, with respect to the achieved
adhesi ve properties, allegedly caused by the
presence of filler particles in the filmand by
t he subsequent corona di scharge treatnent, could
not be inferred; the presence of a deposit of

or gani ¢ deconposition product on the filmtested
according to Conparative Exanple 3 rendered its
conparison with "inventive" Exanple 3
meani ngl ess. Furthernore, the Appellant's own
experinments, summarized in Tables 1, 2 and 3 of
his letter dated 30 April 1997, did not show any
such synergism This alleged "synergistic"
effect could not, therefore, be used to support

an inventive step.

Moreover, even if a synergistic effect existed,
this was a nere "bonus" effect inevitably
resulting fromthe obvious conbination of
docunents D7 and DA4.

As an alternative starting point for the
assessnent of inventive step, the Appellant
pointed to the Kapton HN fil ns, whose conmerci al
public availability before the priority date of
the patent in suit was disclosed in D8. In the
Appellant's view, it was obvious to inprove the
adhesi veness of these filns by corona discharge
treatnent, a treatnent known to the expert for

t he purpose of adhesion inprovenent fromD7, D4
and even fromthe discussion of the state of the

art in the patent in suit itself.
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The argunents of the Respondent nay be sunmmarized as

foll ows:

(i)

(ia)

(ib)

(A)

Wth respect to the issue of prior public use he
stated inter alia

that the characteristics of the Kapton HAN fil ns
delivered to Rexham had not reliably been
established by the Appellant's evidence, and
that in all likelihood the deliveries from Du
Pont to Rexham UK had been made under the aegis
of an obligation of confidentiality.

Concerning issue (ia) he stressed in particul ar
that Evidence | did not disclose the power of
the el ectrical discharge treatnent and was,
noreover, unrelated to either one of Evidences
I'l, I'l'l and I'V. The statenent by the Appell ant
during the oral proceedings that the power of
the electrical discharge treatnent as carried
out according to Evidence | was 480 Wi n/ nf was
in contradiction to the Appellant's earlier
statenment (subm ssion of 1 July 1994) that it
was 550 Wi n/ nf.

Wth respect to issue (ib) the Respondent argued
t hat one nust concl ude

fromthe character of the docunents submtted as
Evidences | to IV (Evidences | and Il are
internal Du Pont papers; with respect to the
deliveries referred to in Evidences Ill and IV
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no order fromand no invoice to Rexham UK have
been produced by the Appellant), as well as

(B) fromthe |lack of any publications concerning
Kapton HAN fil s,

that the deliveries identified in Evidences I
and IV related to the early Iife of the

devel opment of these filnms during which the
cust oner (Rexham UK), according to normal Ilive
experience, was bound by an at |east conclusive
obligation of confidentiality.

Therefore, the alleged prior public use had not

been sufficiently substanti ated.

(ti) In his response to the Statenent of G ounds of
Appeal the Respondent asked that docunent D7,
because of its filing at a very |late stage of
the first instance opposition proceedings,
shoul d not be admtted into the proceedi ngs.
After having been infornmed by the Rapporteur's
comuni cation that in the latter's prelimnary
opi nion D7 was very relevant to the issue of
i nventive step, the Respondent did not during
the oral proceedings nention this request any

nor e.

Wth respect to the relevance of D7, the
Respondent argued that the inproved durability
of the netal coated polyimde filnms disclosed
therein was unrelated to the bond strength

bet ween the netal coating and the film This

docunment was therefore not an appropriate

1949.D Y A
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starting point for one skilled in the art
seeking to provide filnms having inproved
adhesi ve properti es.

Moreover, the materials attached to the
polyimde films in D7 and according to the
patent in suit would be different: on the one
hand a netal coating directly applied to the
surface of the polyimde film by vapor
deposition, on the other hand a netal foi
adhered to the filmby action of an internediate
adhesi ve | ayer.

Furt hernore, the Respondent stressed that
docunent D7 offered a choice between two surface
treatnents - gl ow di scharge and corona di scharge
- and was conpletely silent on the conditions
under which these, particularly the corona

di scharge treatnent, were to be carried out.

A further inportant distinction between the
subject-matter of the patent in suit and the

di scl osure of D7 lay in the size of the filler

particles. In the latter case this was in the
range of 5 to 500 mu (= 0,005 to 0,5 unm,
whereas according to the fornmer the particles

si ze should not be smaller than 1 pum

Wth a view to nmaking this distinction nore
conspi cuous, the Respondent during the oral
proceedi ngs submtted as an auxiliary request an
amended claimwhich differed fromthe claimas

granted only by the feature: "... having a
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particle diameter of not smaller than 1 pm and

In the Respondent's opinion document D4 was

i nappropriate for conbination with D7, because
the problemto be solved according to D4, nanely
t he i nprovenment of the adhesiveness of the
surface of a plastic filmfor printing inks, was
not referred to in D7. Furthernore, since the
films disclosed in D4 did not conprise an

i norgani c powder, the corona discharge treatnent
woul d lead to film bl ocking which, according to
the patent in suit, was to be prevented.

Mor eover, D4 nentioned polyimdes only as
menbers of a substantial |ist of plastic
materials, and there was no exanple in D4

exenplifying its use.

Accordingly, even if, for the sake of argunent,
t he di scl osures of docunments D7 and D4 were to
be conbi ned, the subject-matter of the
application in suit would still be unobvi ous

over such a conbi nati on

The Appel | ant requested that the decision under appeal
be set aside and that the European patent No. 230 984

be revoked in its entirety.

The Respondent requested that the appeal be di sm ssed
(main request) or that the patent be naintai ned on the
basis of the sole claimsubnmtted during oral

proceedi ngs as auxiliary request.
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Furthernore, the Respondent requested that, in the
event that the Board decided to introduce D7 into the
proceedi ngs, the case be remtted to the first

i nstance and that the Appellant be ordered to bear the
costs for a resunption of the first instance

pr oceedi ngs.

Reasons for the Decision

1

1949.D

The appeal is adm ssible.

Procedural matter (late filed documents)

As it appears fromthe Statenent of Facts and

Subm ssions (point 1V) the Appellant, to support his
vari ous objections, relied on docunment D7 which had
been di sregarded by the Qpposition D vision as having
been filed late and being irrelevant, as well as on

t hree new docunents D9 to D11. Al these citations
have been duly exam ned by the Board.

Thi s exam nation has brought to |ight that D7 was
sufficiently relevant to be admtted into the
proceedi ngs (cf. internmedi ate communi cati on of

12 March 1997). As to D9 to D11, w thout having been
formal |y disregarded by the Board, they played no role
at all during oral proceedings and will not be

consi dered hereinafter.

Mai n request
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Novelty

Prior public use

For the Appellant to prove that the subject-matter of
the patent in suit has been nade available to the
public within the neaning of Articles 54(1)(2) EPC, he

needs to establish:

(a) the date on which the prior use occurred ("when"

i ssue),

(b) exactly what was in prior use ("what" issue),

and

(c) the circunmstances surroundi ng the prior use
(1 ssue of confidentiality).

| f one of these issues is not "sufficiently"” proved,
the Appellant's prior public use case nust fail. As
has been set out in Section 3.1 of T 472/92 (to be
published) "sufficiently", in the case of prior public

use, normally neans "up to the hilt".

"What" i ssue
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According to Evidence 1V, conprising (1) a
manuscri pt note from Rexhamto DuPont, signed by
"Steve", dated 18 March 1994, and (2) copies of
two | abels of the delivered materials, two rolls
of Kapton HAN film having the MII| Roll nunbers
3622324 and 3622256 had been delivered to Rexham
in March 1985.

According to Evidence 111, conprising (1) a
"Straight Bill of Lading" fromDu Pont de
Nenmours & Co. (Inc), Polynmer Products Departnent
carrying the date "03/11/85" and the "Shi pnment

| dentification Nunber 005W 38946" and (2) a
"Mani fest", conprising i.a. the information "SID
No: 005WB8946" (thus establishing that this
"Mani fest" belongs to the afore-nentioned
"Straight Bill of Lading") materials were

shi pped from Du Pont to Rexham which are
identified in Evidence |1l by a "Plant Order -
Account No. FHNP04503", which is identical to
the "DuPont Order No." on the | abels of Evidence
IV, but for the last three characters "A00"

whi ch are mssing), and by the information
"Export Marks Rexham No 20102 W exham UK
R87K3060", which latter nunber appears also on

the | abel s of Evidence |V.

It can thus be concluded that the Kapton rolls
identified in Evidence |V were part of the
consi gnnent whi ch was delivered to Rexham

according to Evidence I1I1.

According to Evidence Il, conprising a test
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report entitled "KAPTON® LAM NATER AND COATED

FI LM QUALI TY RECORD' a sanple of a Kapton 100HAN
film MIIl Roll Nunber 3622324, was tested on

1 March 1985 and exhi bited Pyral ux Adhesion
values of 8.7 and 11.09.

This evidence, thus, fits in with the facts
concerning the delivery to Rexham of Kapton
100HAN film MIIl Roll Nunber 3622324, according
to Evidences Il and I V.

As admitted by the Appellant, there is no
specific evidence on file, concerning the nature
and the characteristics of the Kapton HAN fil ns
delivered to Rexham according to Evidences ||
and I'V.

It may, however, be concluded from docunents D8
and D9 that Kapton HNis a polyimde film
conposed solely or mainly of aromatic
tetracarboxylic acid dianhydrides and aromatic
diam nes (cf. D9) and containing a finely

di vi ded CaHPO, powder having a particle dianeter
of not larger than 100 um which powder forns

m nute protrusions on the filmsurface (cf. D8:
page 3, |ast paragraph; page 7, Figure 2). The
information contained in D38 relates to Kapton HN
materials commercialized by Du Pont "early in
the 1980s" (penultimate paragraph of page 3 of
D8). It appears likely to a high extent that the
Kapton materials delivered to Rexhamin Mrch
1985, i.e. before the priority date of the
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patent in suit of 23 January 1986, essentially
conformed to the specifications set out in D8.
It is not detrinental to the probative weight of
the relevant information in D8 that this
docunent was published in Septenber 1990 only.
The term"early in the 1980s" relates clearly to
a period of tinme within the first half of this
decennium i.e. before the priority date of the
patent in suit and this period of tine also
coincides with the tinme of production of the
Kapton materials delivered to Rexham accordi ng
to Evidences Il and |IV.

Evidence |, three pages of an internal Du Pont
report, entitled "TA-4 (Rev. 8/13/84) KAPTONP

Cl RCLEVI LLE PLANT TEST APPROVAL", was adduced by
the Appellant in order to denonstrate that the
Kapton HAN fil ns delivered to Rexham had been
corona di scharge treated in accordance with the
requirenents clainmed in the patent in suit.
However, this evidence does not relate to the
mat eri als delivered to Rexham by contrast on
page 3 of Evidence | a "MII| roll # 8111804
(100HN)" is identified, which is different from
the mll roll nunbers 3622324 and 3622256
indicated in Evidence |IV. Furthernore, page 1 of
Evidence | indicates "DATE |ISSUED 9/26/84", a
date that is approximately 5 nonths earlier than
the date of delivery of the materials to Rexham
It cannot, therefore, be reasonably concl uded
that the latter materials nust have
characteristics which are identical to those of
the material manufactured according to



1949.D

- 17 - T 0848/ 94

Evi dence |I.

Furthernore, the conditions of the electrical

di scharge treatnent disclosed on page 3 of
Evidence I, i.e. inter alia 2.6 Anps and 50 fpm
do not allow to cal culate the power of this
treatnment, nor is the relevant information in
lines 3 to 7 of page 3 of docunent D10 of any
help in this respect, since M Katz there states
only that "not later than March 1, 1985 Kapton®™
HN pol yi m de fil mwas subjected to electrical

di scharge, commonly called corona treatnent,
which resulted in an increase in the adhesive

and cohesive properties of the film"

In order to alleviate this deficiency, the

Appel lant, in his subm ssion dated 1 July 1994,
page 1, item1l, presented a cal cul ation, based
on an el ectrical power of 13000 W (not nentioned
in Evidence | itself), that led to a power of
the treatnment of 550 Wi n/nf. During the oral
proceedi ngs he corrected this result to

480 Wri n/ nf. He did not provide any docunentary
evi dence allowi ng to check the veracity of these
calculations and results; instead the technica
expert of the Appellant, M Katz, stated during
the oral proceedings that the corrected result
was obtai ned on the basis of information gained
fromthe manufacturer of the corona discharge

treating devi ce.

Fromall that it nust be concluded that the
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Appel lant failed to convincingly denonstrate
that the materials tested according to
Evidence | were identical to those delivered to
Rexham according to Evidences Il and IV. In
particular, there is no convincing proof for the
Appel lant's allegation that all Kapton HAN fil ns
commercialized by Du Pont at the relevant tine
had been corona treated in an identical fashion,
i.e. in accordance with the treatnment conditions
set out in Evidence |I. But even if, arguably,
this woul d be accepted, the evidence presented
by the Appellant in support of his contention
that the electrical discharge treatnent carried
out according to Evidence | was in accordance
with the conditions set out in the sole claimof
the patent in suit would still be unconvi nci ng.
In view of the |ack of relevant data concerning
t he power of the discharge treatnent in Evidence
|, the inconsistent character of the Appellant's
statenents concerning the m ssing power val ues
and the lack of docunmentary evidence able to
support any of these statenents, Evidence | even
fails to prove that the treatnent conditions set
out therein led to filnms that net the corona
di scharge treatnent requirenent of the sole

claimof the patent in suit.

The Board decides therefore that the Appellant's
prior public use attack nust fail, because the
evi dence adduced by him in order to establish
that the Kapton HAN filns delivered to Rexham
according to Evidences Il and IV had the

characteristics obtai ned by the corona di scharge
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treatnent at 20 to 500 Wiin/nf required by the

sole claimof the patent in suit, was

i nsufficient.

In arriving at that conclusion the Board has not

over| ooked t hat

(1)

(2)

(3)

it has been sufficiently proved by
Evidences | to IV that Kapton HAN fil ns,

whi ch have been el ectrical discharge
treated (but at an unknown power), had been
del i vered to Rexham

the sole claimof the patent in suit is
directed to a polyimde film not to a

met hod for its preparation, with the
consequence that the power range of the
corona di scharge treatnent delimts the
scope of this claimonly insofar as by that
treatnment the characteristics of the film

are altered,

and that therefore

any electric discharge (or even other)
treatnment that causes the filmto be
altered in the sane way as it is altered by
the corona discharge treatnent clained
according to the patent in suit would
suffice to destroy the novelty of that

f eat ure.
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However, the Appellant has not adduced any

evi dence on the basis of which it could be
concluded with the certainty required (up to the
hilt) that the Kapton HAN filns delivered to
Rexham according to Evidences Il and IV had
characteristics that were the sane as those
obt ai ned by the corona di scharge treatnent
specified in the sole claimof the patent in

suit.
4. Inventive step
4.1 Technical field of the invention

The patent in suit relates to heat-resistant polyimde
films, suitable as base filnms of flexible printed
circuit boards, which filns have inproved, uniform
adhesi ve properties, in particular to copper foil, and
an inproved runnability, wthout winkles and w thout
bl ocking of the filnms when they are wound into rolls
(page 2, lines 29 to 33; page 3, lines 20 to 23 and 40
to 42).

4. 2 Docunent D7

Thi s docunent relates to aromatic pol yam de or
polyi m de base filnms for high density recording nedia
whi ch contain nore than 0.03 wei ght percent but |ess
than 5 weight percent of mcroparticles in the size
range of 5 nu to 500 mu (= 0.005 to 0.5 unm) which, at

| east on one side of the films, form m croscopic

1949.D Y A
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protrusions of 30 to 500 A high and 0.01 pum or hi gher
dianeter in the amount of 10° to 10°per mmf(cf. claim.
In the penultimate paragraph of page 4 a large list of
possi ble particles is disclosed, including SiQ and
Ti Q. According to page 7, |ast paragraph, before
applying a magnetic layer, the filns are preferably

gl ow di scharge or corona di scharge treated.

According to Practical Exanple 3 (pages 11 and 12) a
filmwas cast froma pol yam de acid solution
containing TiQ-particles of 30 nu (0.03 pm) dianeter,
whi ch sol ution had been prepared from4,4' -

di am nodi phenyl et her and pyronellitic acid

di anhydride. By heating up to 400°C the pol yam de acid
was converted to polyimde. The resulting filmwas
glow treated in an Argon atnosphere of 10° torr and
finally coated by vapor deposition with a Co-N all oy
(cf. Practical Exanple 1, page 10, paragraph 4).

As set out on page 3, lines 5to 8, it was an object
of D7 to develop filns having excellent surface and
runni ng properties as well as durability. The good
runni ng property, determ ned by observation of the
pi cture di sturbance of a VHS tape produced fromthe
films (cf. page 9, lines 11 to 15), was provided by
I nclusion of mcroparticles which form protrusions
that are able to inprove the sliding properties. The
good durability, i.e. good resistance agai nst
scratching and dropping of the magnetic |ayer of a VHS
tape (cf. page 9, lines 16 to 21), was obtained by
el ectrical discharge treatnent, as can be concl uded
fromthe statenent in the sentence bridgi ng pages 7
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and 8: "..., before applying a magnetic |ayer, gl ow

di scharge treatnment or corona discharge treatnent is
preferably carried out as a pretreatnent, and the
durability is significantly inproved fromthat ..."
Suitability of D7 as starting point for the assessnent

of inventive step

The subject-matter of the patent in suit and of
docunent D7 both relate to netal coated, heat-
resistant polyimde filnms, albeit for different uses
(D7: flexible printed circuit boards; patent in suit:
magneti c recordi ng nedia). However, the claimof the
patent in suit does not restrict the filns to that

specific use.

Both, the patent in suit and D7, strive for good
runnabi l ity and good adhesive properties of the filns.
In both cases "good runnability" nmeans low friction
between the filmand an exterior nmenber and "good
adhesi ve properties" neans high bond strength between

the filmand a material attached thereto.

To achi eve these properties again both subject-
matters, that of the patent in suit and that of D7,
apply the sane neasures: (a) reduction of the surface
snoot hness of the film by incorporation of protrusion-
formng filler particles in order to inprove the
runnability, and (b) electrical discharge treatnment of

the filmsurface in order to enhance its adhesi veness.

Mor eover, anong the filler particles to be used
according to D7 are SiQ and TiO, i.e. fillers that
are within the clainmed scope of the patent in suit,
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and corona discharge treatnent, i.e. the nethod to be
used according to the patent in suit, is one out of
only two options disclosed in Dr.

Therefore, in the Board's judgnment, D7 is an
appropriate starting point for the person skilled in
the art heading for an inprovenent in the technical
field in which the present subject-matter is |ocated
(cf. Section 3.1 supra).

The above conclusion is not prejudiced

(1) by the fact that the preferred uses of the filns
according to the patent in suit and according to
D7 are different (flexible printed circuit
boards as conpared to high density recording
medi a) ,

(i) by the different filler particle sizes used
according to D7 and according to the patent in

suit, and

(iii1) by the different materials to be adhered to the
el ectrical discharge treated fil msurface
according to D7 (netal coating, vapor deposited
directly on the filmsurface) and according to
the patent in suit (netal foil adhered to the
filmsurface by the interaction of an
internedi ate | ayer of an epoxy/nyl on adhesive:
cf. page 3, lines 49 to 51 of the patent in

suit).

None of these differences is related to the

basic principles applied in both cases to the
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i nprovenent of the two relevant properties,
runnabi l ity and adhesi veness, nanely the
incorporation of a filler able to roughen the
filmsurface and the electrical discharge
treatnment able to enhance the capacity of the
filmsurface for adhesion.

In this situation it is irrelevant that,
dependent upon the different uses of the netal
coated filns (cf. item (i) supra), the neasures
taken differ in their degree (different surface
roughness and different type of adhesiveness).

Pr obl em and sol uti on

The subject-matter of the sole claimof the patent in
suit differs fromthat of D7 in the selection of
certain particles fromthe list disclosed in D7, in
the selection of the corona di scharge treatnent as
met hod of the electrical discharge treatnent and in

the definition of a power range of 20 to 500 Wi n/ nf

for that treatnent.

The probl emunderlying the patent in suit was the
provision of particle filled, electrical discharge
treated polyimde filns, which, when bonded to a
copper foil by an adhesive, provide a bond strength
that is substantially enhanced, exceeding that
normal |y achi eved by el ectrical discharge treatnent,
to render the |lam nates suitable as base filns of

flexible printed circuit boards.
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The bond strength and friction nmeasurenment data in
Table 1 of the patent in suit denpbnstrate that the
above- nenti oned probl em has been effectively solved by
t he cl ai ned nmeasures.

According to the exanples in this table the bond
strength of a polyimde filmconprising 0.15 wt.%
CaHPO, powder to a copper foil bonded thereto with an
epoxy/ nyl on adhesive is inproved by stepw se
enhancenment of the power of the corona di scharge
treatnent to 300 Wi n/ nf:

corona di scharge power bond strength
t r eat ment [ Wit n/ ni] [ kg/ cn
no (Conp. Exanple 2) 0 0.8 -
yes (Conp. Exanple 4) 5 1.2 -
yes (Exanple 1) 20 1.7 -
yes (Exanpl e 5) 300 2.6 -

A conparison of the bond strength val ues reported for
Conparative Exanples 1 to 3 and Exanple 3 reveal s that
t he bond strength i nprovenent exceeds the expectations

by far:

exanpl e CaHPQ, corona treatnment mean bond

No. 15 wt. % [ Wi n/ cnd] strength [kg/cn
Conp. Ex. 1 none no

Conmp. Ex. 2 yes no

Conp. Ex. 3 none 100

Exampl e 3 yes 100

From the above data it may be concl uded that
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(i) the incorporation of CaHPQO, al one enhances the bond
strength by 0.3 kg/cm (= Conp. Ex. 2 m nus Conp.
Ex. 1),

(i) t he corona di scharge treatnent al one enhances
t he bond strength by 0.6 kg/cm (= Conp. Ex. 3
m nus Conp. Ex. 1),

(tii) the bond strength inprovenent to be expected
fromthe conmbination of (i) and (ii) was
therefore 0.9 kg/cm (0.3 + 0.6); i.e. that the
bond strength achi eved by this conbinati on of

measures should be about 1.5 kg/cm

However, the actual bond strength val ue reported for
Exanple 3 is nmuch higher: 2.5 kg/cm

These data are even nore significant if one considers
the relative inprovenent instead of the absol ute
figures. In this case, the actual bond strength val ue
I's 66% hi gher than the expected val ue.

These data, thus, provide evidence for a synergy, with
respect to the achieved bond strength, of the two a
priori distinct neasures: presence of CaHPO, particles

and the corona discharge treatnent.
Qobvi ousness
Wiile it was known from D7 that the adhesiveness of

particle containing polyimde surfaces can be enhanced
by el ectrical discharge treatnent, this docunent is
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silent about the power of this treatnent and does not
guantify the bond strength that may be achi eved. There
is also no information in D7 concerning a possible
dependence of the bond strength on the presence and/ or
type of particles conprised by the polyimde film
Even | ess does D7 suggest the possibility of a
synergy, i.e. an increase of the inprovenent of the
adhesi veness over and above the expectations of one
skilled in the art by the conbination of the neasures
t aken according to the sole claimof the patent in
suit, nanely the incorporation of certain filler
particles and the corona di scharge treatnent.

This synergistic inprovenent of the bond strength was
unexpected to one skilled in the art. Its achi evenent
was non-obvious within the nmeaning of Article 56 EPC

D7 does not suggest that the conbination of features
specified in the sole claimof the patent in suit
woul d give rise to the evidenced substantial rise of

t he bond strength and the person skilled in the art
had, therefore, no reason to believe that he m ght be
able to solve the existing problemby this conbination

of features.
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The fact that it was known from D7 that a certain

i nprovenent of the adhesive properties of filled
polyimde filnms can be obtained by el ectrical

di scharge treatnment was certainly an incentive for
sonmeone seeking to benefit fromthe advantages known
to be gained fromsuch treatnent. However, as

evi denced by the Conparative Exanples 1 and 3 (cf.
3.4.3.2 supra) the bond strength inprovenent to be
expected was by about a factor of 2 (from0.6 to

1.2 kg/cm, whereas the inprovenent evidenced
according to Exanple 3 of the patent in suit is nore
than 4-fold (from0.6 to 2.5 kg/cm

There was no reason what soever for the expert to
assunme that the conbination of the two neasures,
particle incorporation and corona di scharge treatnent,
woul d be able to solve the existing problem In
particul ar D7 does not suggest any influence of the
presence and/or type of particles on the adhesiveness
of the filnms, an influence that is apparently

necessary to create the synergistic effect.

This conclusion is not invalidated by the argunent
that the denonstrated synergistic inprovenent is a
mere "bonus" effect unable to serve as evidence of an

i nventive effort.

It was held in T 192/82 (QJ EPO 1984, 415), that "the
skilled man nust be free to enploy the best neans

al ready available for his purposes, although the use
of neans | eading to sonme expected inprovenments nmay
wel | be patentable if relying on an additional effect,

provi ded this involves a choice froma multiplicity of
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possibilities”, but that the |ack of alternatives
creates a "one-way-street"” situation "leading to
predi ct abl e advant ages whi ch remain obvious in spite
of the existence of some unexpected "bonus" effect”
(Reasons, Section 16).

These concl usions are not applicable to the present
case for several reasons. First, the neans (synergy
bet ween particles and corona treatnent) to achieve the
desired inmprovenents (here: high degree of

adhesi veness) was not available fromthe state of the
art, secondly, the inprovenents could not be expected
fromthe state of the art and, thirdly, there was no
"one-way-street" situation; rather there were severa
alternatives in order to influence the adhesiveness,
two of which (alkali treatnent, sandbl asting) are even
identified in the patent in suit (page 2, lines 12 to
14) .

The further possible argunent that the synergistic
ef fect was w t hout consequence for the assessnent of
inventive step in a situation where it was the
inevitable result of prima facie obvious neasures
(particle introduction and el ectrical discharge
treatnent) is also not conclusive here. The solution
of the existing technical problem (cf. Section 4.4.2
supra) required a conbination a neasures (cf.
Section 4.4.1 supra) that was not suggested by D7 in
such a manner that it would have been adopted by the
person skilled in the art. Therefore, and al so
because, as set out above, for the solution to the
exi sting problemthe person skilled in the art was not
in a "one-way-situation", the conclusion made in

T 69/83 (QJ EPO 1984, 357) does not apply (cf.
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T 69/83, |ast sentence of Section 6: "... the
conbination clainmed ..., ... even if unexpected ..
woul d still suggest itself to a person skilled in the
art acting routinely ...").

Nor is the conclusion drawn in Section 4.5.2 supra
affected by the Appellant's doubts as to the existence
of a substantial inprovenent of the bond strength.

In particular, the Appellant's argunent, that the bond
strength evidenced for Exanple 3 of Table 1 of the
patent in suit was not surprisingly superior to the
expected val ue, cannot be accepted. This reasoni ng,

whi ch was based on the contention that the (low) bond
strength val ue set out for Conparative Exanple 3 of
this Table 1 was not a fair conparative basis, because
this (low) value was caused by the presence on the
filmsurface of a deposit of deconposition product, is
not backed by any evidence. Such evidence, e.q.
experinments denonstrating the influence of a deposit
on the adhesive properties of the corona treated film
shoul d have been provided by the Appellant in order to
substantiate his assertion. therw se, his respective
contentions are nothing nore than unfounded

al | egati ons.

Simlarly, the bond strength results submtted by the
Appellant with his letter dated 30 April 1997 (Table 1
on page 4 and Table 2 on page 5, the latter table
conprising a summary of data already submtted with
letter of 7 June 1994), do not provide a reliable
basis for the conclusion that the results in Table 1

of the patent in suit, that denonstrate a synergistic
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i mprovenent of the bond strength, are w ong.

Wiile it is true that, according to these Tables 1 and
2, the bond inprovenents obtai ned by the corona

di scharge treatnent of CaHPO, filled filnms (Kapton HN
treated to Kapton HAN) are not |arger than those

i nprovenents obtai ned by the corona discharge
treatnment of unfilled filnms (Kapton Htreated to
Kapton HA), these data do not allow to conclude with
certainty that there is no synergy between the filler
and the corona discharge treatnent, i.a. because the
tested sanpl es have been derived fromdifferent rol
nunbers ("Roll #"). It was admtted by the Appell ant
during the oral proceedings, and this is supported by
the results of the first two pairs of sanples reported
in Table 1 of Appellant's letter dated 30 April 1997,
that the adhesive properties of filnms of different

roll numbers may differ to sone extent. Consequently,

t he conpari son of bond strength inprovenents, which
have been obtained by corona di scharge treatnent of
sanples fromfilns of different roll nunbers, is not
straightforward. However, the roll nunbers of the
Kapton H and HN filnms tested according to Tables 1 and
2 of Appellant's letter dated 30 April 1997 are
different and there is no information fromwhich it
coul d be concluded with sufficient certainty what the
i npact of the different provenance of the sanples on
the bond strength inprovenent by corona di scharge

treat nent was.

Moreover, these Tables 1 and 2 do not contain any data
fromwhich the bond strength inprovenent caused by the

incorporation into the filmmaterial of filler
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particles alone could be inferred, which inprovenent
woul d norrmal |y be necessary to cal cul ate the existence
of an unexpected increase of the bond strength caused
by both neasures, the filler incorporation and the

corona di scharge treatnent.

Even |l ess relevant are the results contained in the
Tabl e on page 9 of the Statenment of G ounds of Appeal,
because therein the adhesive properties of filns are
conpared whi ch have been corona di scharge treated at
quite different powers (413, 215 and 135 Wi n/ nf).
Thi s conparison is neaningless in view of the

I mportant influence of the power of the corona

di scharge treatnent on the bond strength (cf. Table 1
Conparative Exanple 4 and Exanples 1 to 6 of the
patent in suit).

In view of this situation the results of the
experinments sunmarized in Tables 1 and 2 of
Appellant's letter dated 30 April 1997, as well as of
t he experinents reported in the Statenent of G ounds
of Appeal are not able to disprove the correctness of
the results in Table 1 of the patent in suit, which
represent evidence for the existence of a synergistic
effect on the bond strength of polyimde filns
containing certain filler particles and having been
corona di scharge treated within a certain power range.

The further state of the art in these proceedings is
conpletely silent on the influence which the presence
of filler particles in plastics materials may have on

t he adhesive properties of electrical discharge
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treated filnms nmade thereof. This prior art is
therefore irrelevant for the purpose of assessing the
obvi ousness of the present subject-matter, which is
especially concerned with this effect.

This is particularly true for docunent D4 which
relates, for the purpose of enhancing their
adhesiveness to i.a. printing inks and vapor-deposited
netal s, to the corona discharge treatnent of plastic
materials, e.g. polyimdes, in an atnosphere of

ni trogen and carbon dioxi de, but which does not
contenpl ate the presence of filler particles (cf.
Clains 1 and 7; colum 1, line 67 to colum 2,

line 21).

4.5.6 The subject-matter of the sole claimof the patent in
suit is also not obvious when starting fromthe
assunption that the closest prior art was represented
by the Kapton HN polyimde filns, which, according to
docunent D8, have been commercialized by Du Pont early
in the 1980's. Wiile one mght argue that it was
obvious to inprove the adhesiveness of such filns by
corona di scharge treatnent, as taught in D7 and D4,
the skilled person had no reason to expect from such a
treatnment the surprisingly enhanced bond strength
val ues evidenced in Table 1 of the patent in suit.
Therefore, on the basis of this unexpected synergistic
effect, an inventive step has to be recognized in the

subject-matter of the patent in suit as granted.

4.5.7 The Appellant, therefore, did not suceed to
convincingly denonstrate that the subject-matter of

the sole claimof the patent in suit as granted was

1949.D Y A
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obvi ous over the cited prior art, particluarly over
t he di scl osure of docunent D7.

5. Thus, in spite of the introduction of D7 into the
appeal proceedings, the patent in suit is to be
mai nt ai ned unanended in accordance with the
Respondent's mai n request. Under these circunstances
and given the Board's discretion under Article 111(1),
second sentence of the EPC, the Respondent's request
that, in the event that the Board decided to introduce
D7 into the appeal proceedings, the case be remtted
to the first instance and that the Appellant be
ordered to bear the costs for a resunption of the
first instance proceedi ngs, had not to be consi dered.

Since the patent in suit is maintained unanmended, the
Respondent's auxiliary request had not to be exam ned
ei t her.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chairman:

E. Gorgmaier C. CGérardin

1949.D Y



